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What we will cover

Residential focus
- Types of heating system
- Key considerations: carbon, cost, etc

- Suitability to Passivhaus and benefits of high fabric efficiency
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Away from gas

- No gas boilers in new UK homes
from 2025

- International Energy Agency
suggests no new fossil fuel boilers
should be sold globally from 2025

ukpassivhaus
conference 2021




To what* —— Uk ccclaons)
Drax Electric Insights (2020)
900 - —— National Grid (2020) 'Consumer Transformation'
200 National Grid (2020) 'System Transformation'
E|ectrificati0n = —— National Grid (2020) 'Steady Progression'
E 700 - —— National Grid (2020) 'Leading the Way'
g —— HM Treasury Green Book Average (2019)
600 -+
- Heat pumps S
& 500 -
S
. . m
- Direct electric e 400
2 300 -
5
o 200 -+
G
100 -
0 T T T T T T 1
-100 A é
ﬂ Etude
-200 -

1970 1980 1990 2000 2010 2020 2030 2040 2050

Long-term variations in emission factor of grid electricity

Saciation

UKp?eSSiV \ | 1) @ FNTHFUL]IEUULD PH ﬁ%&%

Member of the SNESE@VaLlin Group



To what?
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Low carbon heating tool

© Etude 2020 - Heating options tool version v0.15
ﬂ Etude

Low Carbon Heating Tool
SYSTEM DESCRIPTION RECOMMENDED FOR THIS PROJECT

Option Scale System Flats Houses  Summary

Communal air source heat pump with external unit supplying

Communal
U3 heatat 65°C. Communal hot water tank.
Individual Individual combination gas boiler
. Individual electric radiators for space heating. Individual electric

Individual
hot water tanks for DHW.

Individual Individual air source heat pumpswith external unit. Individual
hot water tanks.

District DIStI’I::t water source heat pump supplying heat interface units
at65°C.

Communal Communal ground arraysupplying individual heat pumps at

ambient temperature. Individual hot water tanks.

Individual  Individual exhaust air heat pumps Individual hot water tanks.

Member of tthNIC-LWBUn Group



Considerations
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Cost:

-Capital
-Operational

.

~

J

Space required
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-net zero
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Qualitative approach

- Quick comparison

System A

- Hides the assumptions
System B
- Might not respond to System C

characteristics of the project:
System D
efficiency of the building fabric

System E

density of dwellings
sensitivity to cost

Considerations
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Quantitative analysis
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Capital costs per unit  Heating costs per unit Carbon emissions per unit Distribution losses per unit
(£/unit) (£/unit) (kgCO,/yr/unit (kWh/yr/unit)
average over 2023-2050)
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District ASHP with gas boiler (30%)

-

Communal ASHP with HIUs

Communal ASHP ambient loop

Communal ground array

Individual air source heat pump

Individual exhaust air heat pump

Individual electric radiators
with ASHP for hot water

Direct electric :l
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Capital costs per unit  Heating costs per unit Carbon emissions per unit Distribution losses per unit
(£/unit) (£/unit) (kgCO,/yr/unit (kWh/yr/unit)
average over 2023-2050)
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Communal ASHP with HIUs

Communal ASHP ambient loop
Block of flats

Communal ground array

Individual air source heat pump
Terrace houses

Individual exhaust air heat pump

Individual electric radiators
with ASHP for hot water

Direct electric :l
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Operational cost

Lots of components
- Communal systems

- Fuel costs vs standing
charges

- Social housing

Reporting as a single figure can
hide the subtleties
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Direct energy Standing Replacement

costs cha rges costs

Consumer costs

Landlord costs

Metering/billing
charge

Maintenance
costs
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Passivhaus impact
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Fuel cost

Electricity is becoming greener,

not cheaper

Awareness of fuel poverty

2010 2011 2012 2013 2014 2015 2016 2017 2018

Compared evolution of the carbon content of electricity (grey line)
and the average price of electricity for domestic consumers (purple

bars) over the last 10 years.
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Energy waste
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Passivhaus & energy waste

4

[l Heat demand
M Total heat loss

Existing build New build or Ultra-low

refurbishment energy
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Passivhaus & demand flexibility
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In summary

Lots of factors to weigh up, project by project basis

- Many heat pump systems out there, let’s start using them
- Designing to Passivhaus may present option for direct electric

- More to understand, embodied energy, performance of heat pumps at

low power output
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